Contrary to the wide-spread belief, the correspondence principle does not dictate any relation between the asymptotics of quasinormal modes and the spectrum of quantized black holes.
The quasinormal modes (QNM) are the solutions of the homogeneous wave equation in the gravitational field of a black hole with the boundary conditions corresponding to outgoing waves at spatial infinity and incoming waves at the horizon. Two boundary conditions make the frequency spectrum ω n of QNMs, so-called ringing frequencies, discrete. Of course, the solutions for QNMs are not finite everywhere. We discuss here the gravitational perturbations of the Schwarzschild black hole.
The calculation of Im ω n for n ≫ 1 in the semiclassical approximation reduces to a relatively simple exercise in complex plane, with the result
(here M is the black hole mass; the gravitational constant k and the velocity of light c are put to unity). However the corresponding problem for Re ω n turned out much more difficult. This asymptotics was found initially in Refs. [1] [2] [3] by numerical methods:
Then a curious observation was made in Ref. [4] : the result (2) can be presented as
or
where T H is the Hawking temperature. Expression (3) for the asymptotics of Re ω n was afterwards derived in Refs. [5, 6] analytically.
Certainly, the investigations of ringing frequencies for Schwarzschild black holes, as well as for Reissner-Nordstrøm and Kerr ones, are of a real interest by themselves.
Meanwhile, it was suggested in Ref. [4] that the asymptotic value (3) for Re ω n of the gravitational perturbation is of crucial importance for the quantization of Schwarzschild black holes. The idea has become quite popular and attempts are made to apply it to the quantization not only of Schwarzschild black holes, but of charged and rotating ones as well. There are scores of papers on the subject, and their list is too lengthy to be presented in this short note.
These attempts, starting with Ref. [4] , appeal essentially to the correspondence principle quoted in Ref. [4] (with reference to [7] ) as follows: "transition frequencies at large quantum numbers should equal classical oscillation frequencies".
It goes without saying that this principle is correct. However, its exact meaning is as follows [8] . In a quantized system, the distance ∆E between two neighbouring levels with large quantum numbers differing by unity, i. e. between levels with n and n + 1 (n ≫ 1), is related to the classical frequency ω of this system by relation ∆E =hω.
In other words, in the semiclassical case n ≫ 1, the frequencies corresponding to transitions between energy levels with ∆n ≪ n are integral multiples of the classical frequency ω. So, contrary to the assumption of Ref. [4] , in the discussed problem of a black hole, large quantum numbers n of the correspondence principle are unrelated to the asymptotics (4) of ringing frequencies, but are quantum numbers of the black hole itself. Thus, the belief that the area spacing of a black hole is expressed via asymptotics (4), despite its great popularity, in no way follows from the respectable correspondence principle. ***
